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BACKGROUND OF THE INVENTION 
' . 1. Field of the Invention 

The present invention relates to a shank for a rotary and/or percussive 
tool such as trepan, chisel, or annular bit with a diameter up to 1 50mm for 
working stone, concrete, or brickwork, and a chuck for receiving the shank. 

2. " Description of the Prior Art . 

Generally, a rotary and percussive tool has a shank with round guide 
regions, axially closed locking grooves, and entrain grooves open at their power 
tool side, with radially displaceable locking elements of a chuck, in which the 
shank is received, engaging in the locking grooves and limiting the axial 
displacement-of the working tool. The radially inwardly located, with respect 
to the outer surfaces of the guide region, entrain surfaces require, because of 
their small radial depth, high surface pressures for transmitting a torque. This 
leads to an early or premature wear of these surfaces. Furthermore, because . 
such grooves are formed by machining in a round shank, the cross-sectional 
surface available for transmission of impacts to the working tool is reduced. 
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U.S. Patent No. 2,047,125 discloses a shank for a rotary and percussive 
tool and which has a plurality of axially offset, radially projecting entrain 
surfaces having a rectangular or trapezoidal cross-section. 



U.S. Patent No. 5,984,596 discloses a shank for a rotary and percussive 
tool having a locking groove for receiving a locking member radially engaging 
; therein, and two diametrically opposite, radially projecting, rhomboidal entrain . 
surfaces? In the discloses shank, there is a sharp transition from the round guide 
regions to the entrain surfaces. This leads, at an impact load, to reflection of a 
generated load pulse and, thus, to a reduced drilling capacity of the tool. In 
addition, the manufacture of such shanks is time-consuming and expensive. 

French Patent No. 2,408,716 discloses a shank with radially projecting 
entrain strips which for limiting axial displacement, have their axial end 
surfaces being contacted by locking elements of a chuck The entrain strips are 
obtained by deforming the shank with round guide regions. With locking being 
effected by contact with the radially outer end surfaces of the entrain strips, a 
relatively large radial depth of the Chuck, with respect to the diameter of the 
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shank, is required. The pressed-in grooves with an acute angle and small axial 
stop surfaces are not suitable for properly engaging the locking elements. 

Accordingly, an object of the present invention is to provide a shank for a 
rotary and percussive tool capable of transmitting a high torque without any 
noticeable wear from a chuck having a relatively small radial depth, and having 
good pulse behavior./... \ 

A further object of the invention is to provide a shank of a type described 
above that can be formed with using less material and in a shorter time than a 
conventional chuck’ A'A---. A/' ■/" ’A';"- a. A; VA- - 

A’ -A SUMMARY OF THE INVENTION 

These and other objects of the present invention, which will become 
apparent hereinafter, are achieved by providing a shank having at least two, 
axially spaced, guide regions, at least one radially projecting entrain strip, and 
at least one locking groove arranged between the at least two guide regions and 
axially closed at its opposite ends for receiving at least one radially displaceable 
and axially displaceable, within predetermined limits, locking member of a 
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chuck. At least one of the at least two guide regions has a guide dimension that 
is smaller than a cross-sectional width of smaller than an axial region of the 
locking groove that also includes a radial extent, of the entrain strip, and greater 
than a thickness of the axial region measured in a direction transverse to the 
width measurement direction. 

: : The radially reduced, with respect to the guide dimension, thickness of 

the locking groove and the radially increased, in the same cross-sectional 
region, width of the entrain strip mutually compensate the respective surface 
change, so that a reduced cross-sectional change between the guide region and 
the axial region of the locking groove is obtained. It is the cross-sectional 
change that by changing the acoustic impedance of the shank, causes 
undesirable reflections of the shock pulse wave. Otherwise, the length and the 
position of the entrain strip with respect to the locking groove are arbitrary 
selectable. 

Advantageously, both the locking groove and the entrain strip have the 
same length, with the axial region extending, advantageously, over the entire 
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length of the locking groove, which further reduces the cross-sectional change 
along the shank. V .A:-, V ' / . A : ,A ; v. ?■: 

Advantageously, the axial region of the locking groove and the guide 
region have substantially the same cross-sectional surface within a tolerance 
range ±10% which permits to form the shank using economical deformation 
processes used in mass-production such as, e.g., cold-pressing process. 

Advantageously, the guide grooves are provided at at least one but, 
preferably, at both of their ends with a spherical or cylindrical surface(s) 
engageable by a spherical or roll-shaped locking element, which permits to 
obtain a surface contact with a reduced wear. •' 

Advantageously, a maximum aperture angle of a bottom surface of the 
locking groove, which is defined by a cross-section of the axial region of the 
locking groove, amounts to at least 120°, which provides for an adequately 
large axial stop surface for the locking groove. 

: Advantageously, in the axial region of the locking grooves, there are 
provided two, located diametrically opposite each other, entrain strips, with the 





bottom surface of a locking groove and respective side surfaces of the two 
entrain strip forming a functional surface that is formed of smooth surface 
Sections which smoothly pass into each other or form a sharp edge, with the 



transaction region being curved in a direction to the tool axis. The functional 
surfaces insure a substantially tension-free transmission of forces applied to the 
side surfaces of the entrain strip, to the tool. . 

; V ; < '• Advantageously, both diametrically opposite, functional surfaces are 
substantially identically shaped, whereby a symmetrical, substantially A 
rhomboidal cross-section is produced, and roll-shaped locking elements, which 
are arranged transverse to the functional surfaces, can linearly roll-up 
; therealong. , ■ • 

Advantageously, at least one guide region but, preferably, both guide 
regions have a cylindrical outer surface, which permits to achieve a uniform, 
axially symmetrical guidance of the shank in the chuck and, thereby, a good 
concentric rotation. In addition, the cylindrical guide surfaces form good 
; sealing surfaces. : AAA’a- 
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Further, providing two, advantageously, diametrically opposite entrain 
strips permits to transmit to the tool a drive torque, without an axial bending 
torque, from the chuck.- A. A : >Aa' A 

Advantageously, there are provided in the axial region, two, preferably, 
diametrically opposite locking grooves. Thereby, the locking position of the 
shank ip the chuck is always located within a rotational angle of the tool of 180° 
permitted by the hand anatomy. ; ■ j ■ ; ■ ;A : AA 

: •" Advantageously, the provision, in the axial region, of two, diametrically 
opposite, locking grooves, which are identically shaped, and two, diametrically 
opposite, entrain strips which extend transverse to the plane of the locking 
grooves, permits to obtain a technologically simple, dual symmetry of the shank 
and of the associated chuck. ' A: V ; , ' : ;• 

Advantageously, correct dimensions of the shank, with respect to the 
applied load, are obtained when at the guide dimension F, the width of the axial 
region B= 1.2-1 .4xF and the thickness D=.6-.8xF, 



NYl 53 80777V 1 




Advantageously, the guide region has an axial length greater than 5 mm 
and smaller than 20mm, optimally 10mm, which provides for adequate 
guidance of a short shank. 




A substantially wear-free operation of a hammer drill for forming bores 




which is provided between the two guide regions, having a width including the 
entrain strip, of 12mm and a thickness, in the direction perpendicular to the 
: width measurement direction of 6.5mm. ^ ^ A ■ A : 

A substantially wear-free operation of a hammer drill for forming bozes 
with a diameter from 1 2mm to 40mm is obtained when the shank has two guide 
regions with a diameter 10mm, with the axial region of the locking groove 
provided between the two guide regions, having a width including the entrain 
strips, of 14mm and a thickness, in the direction perpendicular to the width 
measurement direction, of 6mm. \ ; A 
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For a tool set including a first tool with a shank having two guide regions 
with a diameter of 10mm, with the axial region of the locking groove provided 
between the two guide regions, having a width, including the entrain strip, of 
12mm and a thickness, in the direction perpendicular to the width measurement 
direction, of 6.5mm; and including a second tool with a shank having two guide 
regions with a diameter of 10mm, with the axial region of the locking groove 
provided between the two guide regions, having a width, including the entrain 
strips, of 1 4mm and a thickness, in the direction perpendicular to the width 
measurement direction, of 6mm, a compact cross-section of the axial region of 
; the locking groove with a greater thickness/width ratio insures a one-sided 
compatibility of a first tool shank with a chuck associated with the shank for the 
second tool. The tools of this types are used with power tools having a 
corresponding power, which eliminates overloading of the power tools. 

Advantageously, a uniform, axial flexural strength during rotation is 
achieved when the shank has several axial regions axially spaced from each 
other and arranged relative to each other in parallel, crosswise, or at an acute 
A angle(s). A 1 T-A”- ^ - 
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. Advantageously, bending vibrations are suppressed and quite running is 
achieved when the shank has a third guide region formed of segments provided 
between the locking grooves and the entrain strips. ; : ^ . 



inner guide surfaces cooperating with the respective guide regions of the shank, 
at least one locking member radially displaceable over a distance smaller than a 
half of the guide dimension of the guide regions of the shank, and at least one 



member and having a radial extent, with respect to a tool axis, greater than a 
/ . half of the guide dimension. , A V 

The novel features of the present invention, which are considered as 
■ . : characteristic for the invention, are set forth in the appended claims. The 

invention itself, however both as to its construction and its mode of operation, 



from the following detailed description of preferred embodiments, when read 
with reference to the accompanying drawings. ? V 
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BRIEF DESCRIPTION OF THE DRAWINGS: 

In the drawings: ... •//. Y iJYY’Y-Y 

: ■. ; ■$>' Fig. la shows a side view of a shank according to the present : 

-Y invention of a rotatable and percussive working tool; 

. Fig. lb shows a view of the shank in the direction of arrow lb; 

:'Y.Yy ' Y-Yi^Fig. lc shows a cross-sectional view along line Ic-Ic in Fig. lb; 

, ^ . Fig. 2a shows a cross-sectional view similar to that of Fig. lc of 
; YY Y : . another embodiment of a shank according to the present 

.■ invention; 

Fig. 2b shows a cross-sectional view, of yet another embodiment 
Y of a shank according to the present invention; 



Fig. 3 a shows a side view of a further embodiment of a shank 
Y Y according to the present invention; y yYYy Y V 
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Fig. 3b shows a side view of a shank shown in Fig. 3a in the 
3 direction of arrow Illb; A; 

Fig. 4a shows a side view of a still another embodiment of a 

shank according to the present invention; : A ; - ; 

Fig. 4b shows a cross-sectional view along line IVb-IVb in Fig. 

Fig. 5a . shows a side view of a yet further embodiment of a A; 

shank according to the present invention; and ' . ' r 

Fig. 5b shows a cross-sectional view along line Vb-Vb in Fig. 5a. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 




A shank according to the present invention, which is shown in Figs, la, 
lb, and 1 c has at least two, axially spaced, guide regions la, lb substantially 



opposite, radially projecting, entrain strips 2, and two, diametrically opposite,,; ; 
axially closed locking grooves 3 having the same length and located between 
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the opposite guide regions la, lb. The locking grooves 3 are arranged 
transversely of the entrain strips 2. The locking grooves 3 are designed for 
receiving a radially displaceable locking member 4 of a chuck which is shown 
with dash lines and has axially spaced, inner guide surfaces and rotation 
transmitting means 5. The locking member 4 is also axially displaceable within 
predetermined limits. The guide regions 1 a, lb have a radial dimension F. The 
axial region A of the locking grooves 3 has a cross-sectional width B, including 
both entrain strips 2, and a thickness D in the direction perpendicular to the ; 
w width-measurement, direction. The relationship between the dimensions F, B 
and D is as follows: \ ’ 

As shown in Fig. lc, the axial region A and the cylindrical regions la, lb 
have, at a dual symmetry, the same cross-sectional surface. The locking 
grooves 3 have, at their opposite ends, spherical or cylindrical axial stop 
surfaces 6 for the locking member 4. A maximum aperture angle a of the 
bottom surface of the locking grooves 3, which is measured in the cross- 
sectional region of the axial region A, amounts to 180°. 

: • : ?”'• 1 ; “• ’V;/*' / \. • . ./ ; , J »’ * *./ .*7*’ ** \ - \ .* • * *• * ** 4 > . 

a VV Y \ •* S;; ' . \ . ;• r . * •’ • *- # Y • ’ ;• : ; ' *- ; . r ' -•* Y* . . . ' •• 
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According to Figs. 2a-2b, in the cross-sectional region of the locking 
groove 3, the side surfaces of the two entrain strips 2 and the bottom surfaces of 
the respective locking grooves 3 form two functional surfaces 7a, 7b. In the 
embodiment of Fig. 2a, the two diametrically opposite functional surfaces 7a, 

7b have the same profile and a smooth transition region, a curve facing the tool 
axis. In the embodiment of Fig. 2b, the functional surfaces 7a, 7b are not the 
same and are formed, respectively, by a straight section and a curved groove 
section and by two straight sections. 

In the embodiments of Fig. 3a, 3b; the shank has two, axially spaced 
axial regions A, A 1 , with a third guide region lc provided between the two axial 
regions A, A 1 . 

In the embodiment of Figs. 4a, 4b, the shank also has two axially spaced, 
axial regions A, A 1 , which, however, are arranged crosswise with respect to 
each other. Between the two axial regions A, A 1 , there is provided a third guide 
region lc having the cross-sectional dimension F. Within the axial regions A, 

A 1 , there are provided, between the locking grooves 3 and the entrain strips 2, 
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four circumferentially distributed, guide regions Id. The guide regions Id have 
a shape of a segment of a cylinder and a guide dimension FT/.. 

. In the embodiment of Figs. 5a, 5b, two axial regions A and A 1 are offset A 

axially and are pivoted with respect to each other by an acute angle P of about ; v • ; 

’60°. The axial regions A, A have substantially a rhomboidal cross-section 
• along which a transversely arranged, roll-shaped, radially displaceable looking ■v.TxXxXSTTt 
member 4 can linearly roll. ■ y X.;'XX.' X-'T 

An advantageous embodiment of a shank according to the present 
invention and having a guide region with a guide dimension F, would have a : T ; 

width B=1 .2-1 ,4xF, and a thickness D=.6-.8xF, and can be realized in two 
versions. - , 

I) For a hammer drill for forming bores with a diameter from 3mm to 
28mm: ' X'X .X ; ' \ /• X" X : ""Ty 

Both guide regions with a guide dimension of 10mm, would have an 

axial length of 10mm, with the axial region of the locking groove " XT ; 

; ■ T , provided between the two guide regions, having a width including the : X T 
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entrain strip, of 12mm and a thickness, in the direction perpendicular to 
the width measurement direction, of 6.5 mm. These dimensions insure a 
substantially wear-free operation of the hammer drill in the diameter 
range from 3mm to 28mm. 

II) For a hammer drill with a diameter range from 12mm to 40mm, 
chisel power tool, or annular bit: 

Both guide regions have an axial length of 20mm, with the axial region 
of the locking groove provided between the two guide regions, having a 
width, including the entrain strips, of 14mm and a thickness, in the 
direction perpendicular to the width measurement direction, of 6mm. 

A compact cross-section of the axial region of the locking groove with a 
greater thickness/width ratio insures a one-sided compatibility of a tool with a 
shank according to version I with a chuck associated with the shank according 
to version II. 

Though the present invention was shown and described with references 
to the preferred embodiments, such are merely illustrative of the present 





disclosed embodiments or details thereof, and the present invention includes all , : : P,: 
variations and/or alternative embodiments within the spirit and scope of the ! r . % 

: present invention as defined by the appended claims. 





